Apoptosis during folliculogenesis in pigs.
The number of female germ cells in pig fetuses decreases by 70% between day 50 after mating and day 300 after birth. Approximately 55% of antral follicles undergo degeneration (atresia) except during the 3 days before oestrus, when only 15% of the follicles survive to ovulate. Apoptosis, a form of programmed cell death, is recognized as the mechanism of germ cell death and follicle atresia at all stages of folliculogenesis. The internucleosomal cleavage of genomic DNA caused by caspase-induced deoxyribonuclease activity was measured in pig granulosa cells by DNA fluorescence flow cytometry, densitometry of fluorescently labelled internucleosomal DNA fragments and immunohistochemical analysis of the 3' end labelling of deoxyribonuclease-nicked DNA on frozen tissue sections. Follicular atresia during the 3 days before oestrus is associated with a 60-70% decrease in the secretion of FSH. In granulosa cells, apoptosis is associated with decreased cell proliferation and reduced production of oestradiol and inhibin. In cultured pig granulosa cells, FSH and IGF-I are anti-apoptotic and a caspase inhibitor blocked apoptosis, thereby providing evidence of caspase activity. Oocytes in most follicles have resumed meiotic maturation; therefore, one role for apoptosis and follicle atresia may be to act as a barrier to ovulation of oocytes that have not remained in meiotic arrest.